Abstract. -Five species belonging to the family Aristeidae are reported from the Pacific coast of northern Japan. One, Aristeus pallidicauda, is described as new based on a male and female specimens from off Miyako, Iwate Prefecture, at depths of 500-700 m. Plesiopenaeus edwardsianus (Johnson, 1867) is reported from northern Japan for the first time.
During a survey of the deep-sea crustacean fauna along the poorly explored Pacific coast of northeastern Honshu mainland, Japan, a small collection of aristeid shrimps was obtained.
It includes five species, Aristaeomorpha foliacea (Risso, 1827) , Aristeus mabahissae Ramadan, 1938, A. pallidicauda, new species, A. virilis (Bate, 1881) , and Plesiopenaeus edwardsianus (Johnson, 1867) . Among the eight recognized species of Aristeus, the new species appears to be allied to Aristeus antennatus (Risso, 1816) and A. antillensis A. Milne Edwards & Bouvier, 1909 , but can be distinguished from them by the relative lengths of some pereopodal articles, the number of pereopodal photophores, and morphology of the male third maxilliped and female episternite on the eighth thoracic somite.
The specimens examined are deposited in the Laboratory of Marine Zoology, Faculty of Fisheries, Hokkaido University (HUMZ). Most of the terminology used in the description is that proposed and illustrated by Perez Farfante (1977) . The structure on the eighth thoracic sternite situated posterior to the coxae of the fifth pereopods is termed as "episternite" following Crosnier & Forest (1973) . The following abbreviations are used in the text: CL = postorbital carapace length; MNHN = Museum national d'Histoire naturelle; NSMT = National Science Museum, Tokyo. Color is described on the basis of fresh or live specimens.
Systematics
Family Aristeidae Genus Aristaeomorpha Wood-Mason, 1891 Aristaeomorpha foliacea (Risso, 1827) Restricted synonymy: Penaeus foliaceus Risso, 1827: 69, pi. 2, fig. 6 . Aristaeomorpha foliacea: Kubo, 1949: 200, figs. 1A, 8Z, 14E, 19B, 23C, D, 36E, F, 44A-C, 65C, D, 72A, G, 78F, 87-89; 1965 : 596, fig. 897. -Crosnier, 1978 : 54, figs. 23, 24. -Miyake, 1982 : 1, pi. 1, fig. 1. -Hayashi, 1983b : 50 (fig. 11), 51, 236. -Perez Farfante, 1988 : 6, fig. 6. -Hayashi, 1992 .
Material examined.
-HUMZ-C 4, 2 females (CL 42.8 mm and 54.5 mm), off Miyako, Iwate Prefecture, 500-600 m, Mar. Table 1 . Aristeus mabahissae Ramadan, 1938 . Comparison of the chela-propodus length ratios in the first to third pereopods, carpus-merus ratios in the fourth and fifth pereopods, and numbers of pereopodal photophores in the specimens examined and the Madagascar specimens reported by Crosnier (1978: 63, 64) . (Average and number of the specimens examined are given in parentheses for the proportional characters; abbreviations are as follows: C = carpus, D = dactylus, P propodus, Per = pereopod).
Specimens examined
Madagascar specimens Coloration. -Body red, darker in branchial and oral regions, with distinct small red patches or spots on ventral surface, scaphocerites, and uropods.
Distribution. -Widely distributed in warm temperate and tropical region of the world oceans, at depths of 61-1300 m. This species has been recorded in Japanese waters from Sagami Bay to East China Sea (Hayashi, 1983b) . listed this species from the Pacific area off the northeastern coast of Honshu mainland.
Genus Aristeus Duvernoy, 1840 Aristeus mabahissae Ramadan, 1938 Restricted synonymy: Aristeus mabahissae Ramadan, 1938 : 43, figs. 2b, 3b, 4a-c. -Crosnier, 1978 :65, figs. 25a-c, 26c-f. -Hayashi, 1983a : 190, figs. 49, 50a-e, 52a, b. Crosnier, 1984 22. -Hayashi, 1986: 52 (fig. 12), 53, 227; 1992 : 18, figs. 9, 11, 13a, b. -Komai, 1991 60.
-HUMZ-C 3, 1 female (CL 38.7 mm), off Miyako, 500-600 m, 28 Dec. 1985, Danish seine. HUMZ-C 921, 1 female (CL 38.0 mm), off Hachinohe, Aomori Prefecture, 40°32'N, 144°12'E, 639 m, 2 April 1989, otter trawl (T/S HokuseiMaru). HUMZ-C 1572, 1 male (26.8 mm CL), off Miyako, 500 600 m, 26 Dec. 1985, Danish seine. HUMZ-C 1573, 1 male (CL 31.0 mm), off Miyako, 500 600 m, 9 Jan. 1986, Danish seine.
Distribution. -The previous records suggest that A. mabahissae is widely distributed in the tropical and subtropical regions of the Indo-West Pacific, at depths of 366-1097 m. In Japanese waters, it has been recorded from the Kyushu Palau Ridge, East China Sea (Hayashi, 1983a; , and off Daikoku-jirna, eastern Hokkaido (Komai, 1991) .
Remarks. -Crosnier (1978) presented two tables in which characters of four species of Aristeus from Madagascar, Indian Ocean, were compared. The ratios of chela to carpus in the first to third pereopods and those of carpus to merus in the fourth and fifth pereopods, and the number of the pereopodal photophores of A. mabahissae reported by Crosnier (1978) from Madagascar, are compared with those of the present material (Table 1) . It has been found that the ratios of chela to carpus of the third pereopod and that of carpus to merus of the fifth pereopod are slightly greater than those reported by Crosnier. On the other hand, the numbers of the pereopodal photophores are well within the range given by Crosnier. This suggests that the geographical intraspecific variations of this species are small. The remaining diagnostic features given by Crosnier (1978) agree with those in the present material.
The specimens of A. mabahissae from northern Japan show distinct sexual dimorphism in the relative length of the scaphocerite. The scaphocerites in the males are relatively longer than in the females (0.90-0.91 times as long as carapace vs. 0.74 -0.78 times as long). It is uncertain at present that the relative length of the scaphocerite varies sexually in other species of Aristeus. Regarding the other aristeid genera, similar sexual dimorphism is known in the genus Pseudaristeus (Perez Farfante, 1987) . Rostrum ( Fig. 1 ) long (apex broken), more than 0.9 times as long as carapace, overreaching anterior margin of scaphocerite, slightly upturned; dorsal margin armed basally with 3 spines including epigastric spine; ventral margin unarmed; adrostral carina extending from slightly anterior to anterior rostral spine to slightly posterior to level of epigastric spine. Carapace (Figs. 1, 2A) with postrostral carina extending to posterior 1/4 of carapace, its posterior part gradually disappearing; cervical carina blunt, oblique, falling far short of median line; branchiocardiac carina weak, accompanied by shallow sulcus; antennal spine slightly ascending; branchiostegal carina extending approximately to level of anterior extremity of cervical carina; hepatic sulcus shallow; dorsal submarginal carina parallel to carapace margin; ventral submarginal carina extending to posterolateral end of carapace, delimiting ventral membrane.
Aristeus
Abdomen ( Fig. 1 ) with first to third somites rounded dorsally; fourth somite sharply carinate medially in posterior 3/4, fifth and sixth somites sharply carinated medially over entire length; posterodorsal margin of third somite damaged, thus presence or absence of median spine unknown; fourth to sixth somites armed with posteromedian spine. Sixth somite strongly com-pressed laterally, 0.48 times as long as carapace and 1.6 times as long as anterior depth, armed with minute posteroventral spine and bearing 2 elongate, rather obscure cicatrices laterally. Telson (Fig. 2B ) 0.58 times as long as carapace, tapering to acute tip, with moderately deep median sulcus extending along 3/4 length of telson, and flanked by dorsolateral ridges; lateral surface with 2 weak expansions along anterior 2/5 length of telson. and 4 pairs of small spines close to ventral margin, anteriormost pair situated at about posterior 2/5 length of telson and posteriormost pair flanking terminal part. Eye ( Fig. 2C ) reaching level of apex of anteriormost rostral spine, with cornea strongly dilated, delimited posteromedially by deep groove; mesial tubercle strong, situated just posterior to base of cornea.
Antennule (Figs. 2D, E) with peduncle reaching distal 1/3 of scaphocerite; proximal article with distolateral margin produced into acute spine; stylocerite (Fig.  2E ) acute, strongly appressed to proximal article, falling somewhat short of distolateral spine of article, with large proximolateral process directed forward and sharply pointed; prosartema rudimentary, appearing as tubercle with tuft of long setae; intermediate article distinctly shorter than proximal article; distal article much shorter than intermediate article, with circular depression just distal to insertion of outer flagellum. Outer flagellum very short, flattered, reaching only level of distolateral spine of scaphocerite, inserted in central part of dorsolateral face of distal article; inner flagellum long, inserted on tip of distal article, not markedly sinuous proximally. Scaphocerite (Fig. 2F ) 0.76 times as long as carapace, mesial and anterior part membranous, former part folded ventrally; lateral rib broad, accompanied by deep groove mesially, tapering to distal spine falling far short of triangular distal margin of blade. Basicerite with dorsal process strongly curved outward, and broadly rounded distolateral process. Carpocerite not reaching midlength of scaphocerite.
Mandible (Fig. 2G ) stout, with biarticulated palp overreaching base of ischiocerite of antenna, distal article moderately expanded, with mesial margin strongly convex. Molar process heavy, mesial surface divided into two unequally elevated parts.
Maxillule (Fig. 2H ) with palp strongly curved mesially, distal part flattened, distal margin truncate from lateral view, with 4 stout setae. Distal endite diverging mesially, with thick assemblage of various length of spines on mesial margin. Proximal endite broad, thickly setose.
Maxilla ( Fig. 21 ) with palp broad and flat, not articulated, tapering to acute tip, with row of curved spines on distolateral margin (Fig. 2J ). Distal and proximal endites divided into 2 lobes by deep slit respectively. Scaphognathite vertical, with posterior lobe short and rounded posteriorly.
First maxilliped (Fig. 2K ) with 4-articulated palp, articulation between first and second articles partly fused; first article armed with 6 spines on distomesial margin (Fig. 2L) . Distal endite large, ovate, mesial half of ventral surface obscured by setae. Proximal endite short, concealed by thick setae. Exopod ( Fig. 2M) flattened; ventrodistal margin strongly convex, with setae; apex acute.
Epipod bilobed, proximal lobule much larger than distal one. Rudimentary arthrobranch present.
Second maxilliped (Fig. 2N ) with endopod 7-articulated; merus longer than distal 3 articles combined, with moderately broad mesial expansion; propodus depressed on ventral surface, with tuft of setae on extensor surface near distal margin, flexor margin with row of spines increasing in size distally, apex with 2 strong spines. Exopod subflagelliform, overreaching distal margin of merus by length of distal 1/3. Epipod moderately large, setose, with welldeveloped podobranch. One rudimentary and one well-developed arthrobranchs present.
Third maxilliped (Figs. 1, 20 ) with endopod reaching distal 1/4 of scaphocerite, ventral or flexor margin setose; merus 0.6 times as long as ischium measured along ventral margin; propodus 0.8 times as long as carpus, dorsodistal margin produced forward, fringed with setae (Figs. 2P, Q) ; dactylus (Figs. 2P-R) 0.6 times as long as propodus, somewhat flattened dorsoventrally, with weak expansion on ventromesial margin near base; lateral face with 4 oblique rows of curved spines in distal part. Exopod flagelliform, reaching about middle of merus. Epipod elongate, abruptly tapering distally, with well-developed podobranch. Two well-developed arthrobranch present; pleurobranch rudimentary, but with distinct pinnules.
Anterior 3 pairs of pereopods (Figs. 1, 3A-C) with meri compressed laterally, bearing ventrolateral subdistal spine in first and second pereopods; fingers of chelae slender, cutting edges minutely pectinated and bearing tufts of rigid setae. First pereopod (Fig.  3A) reaching level of distolateral spine of scaphocerite; carpus 0.75 times as long as merus, with 13 photophores over entire length of flexor margin; chela 1.62 times as long as carpus, with 5 photophores arranged in 2 rows (2 + 3) on flexor surface of palm; dactylus 0.83 times as long as palm. Second pereopod (Fig. 3B ) overreaching scaphocerite by length of distal 1/4 of chela; carpus 0.99 times as long as merus, without photophore; chela 1.20 times as long as carpus, with 3 photophores arranged in 2 rows (1 + 2); dactylus 1.32 times as long as palm. Third pereopod (Fig. 3C ) overreaching scaphocerite by length of distal 1/3 of chela; carpus 1.19 times as long as merus, without photophore; chela 0.94 times as long as carpus, with 2 photophores; dactylus 1.28 times as long as palm. Fourth pereopod (Fig. 3D ) (left missing) very long and thin, overreaching scaphocerite by length of distal 1/4 of dactylus; merus with short setae along proximal 2/5 of ventral margin; carpus 1.02 times as long as merus, with 33 photophores over entire length; propodus 0.59 times as long as carpus, with 20 photophores over entire length; dactylus 0.88 times as long as propodus, with scattered tufts of rigid setae. Fifth pereopod (Fig.  3E ) somewhat longer than fourth pereopod, overreaching scaphocerite by length of dactylus and distal 1/3 of propodus; merus without ventral setae; carpus 1.22 times as long as merus, with 36 photophores; propodus 0.59 times as long as carpus, with 31 photophores; dactylus 0.71 times as long as propodus, with 22 photophores over entire length, tufts of setae fewer than in fourth pereopod.
Branchial formula as follows (r: rudimentary):
Exopods absent from pereopods. Epipods on anterior 3 pairs of pereopods large, non-bifurcate, deeply inserted into branchial chamber, with podobranch. Two arthrobranchs on each of first to fourth pereopods, all but one well developed; anterior member on fourth pereopod rudimentary. Pleurobranchs on fourth to seventh thoracic somites (Fig. 2S) rudimentary, but with distinct pinnules, that on eighth somite well developed. First and second pleopods with exopod distinctly shorter than carapace.
Petasma (Figs. 4B, C) with median lobules not strongly folded. Dorsomedian lobule about 1/3 length of petasma, cincinnulate over entire mesial margin. Ventrodistal lobule falling distally short of dorsolateral lobule and bearing elongate, lapel-like flap distoventrally along mesial margin. Dorsolateral lobule not expanding distolaterally, tapering to broadly rounded distal margin, its distolateral margin moderately curved; ventral face supported by subcentral carina. Ventral costa gently sinuous distally, only slightly inclined distomesially, its terminal part forming truncate blade lying free but against ventral surface of dorsolateral lobule, with distal margin folded dorsally.
Appendix masculina (Fig. 4D ) roughly ovate, with proximal part curving ventrally, embracing appendix interna; its distal margin with short setae, mesial margin bearing slender, more numerous setae, and distolateral margin armed with 5 spinules. Appendix interna triangular, distinctly shorter than appendix masculina.
Uropod ( Fig. 1) with exopod overreaching telson by length of distal 2/5, 0.76 times as long as carapace; lateral rib strong, tapering to distal spine, accompanied mesially by deep groove along entire length; blade considerably overreaching distolateral spine. Endopod much shorter than exopod, 0.56 times as long as carapace, with sharp median carina extending almost to posterior margin.
Sixth thoracic sternite (Fig. 4A ) armed with acute median spine directed anteroventrally. Median plate of seventh sternite roughly triangular with lateral margins somewhat convex, its apex sharply pointed; ventral surface bearing scattered long, stout setae. Eighth sternite anteriorly with large median tubercle bearing several long, stout setae.
Description of female paratype. -The female paratype is somewhat damaged (the distal part of the rostrum has been lost, and some of the pereopods are missing or broken). In general, the external morphology of it agrees with that of the holotype other than the characters showing sexual dimorphism.
Posterodorsal margin of second abdominal somite lacking median spine normally. Sixth somite 0.42 times as long as carapace and 1.59 times as long as anterior depth. Telson 0.54 times as long as carapace.
Scaphocerite 0.70 times as long as carapace.
Third maxilliped (Figs. 4E, F) with propodus having dorsodistal margin not produced forward, without fringe of setae; dactylus without rows of spines on lateral surface, ventral margin less setose than in male.
Only left members of first and second pereopods and both of third pair complete. First pereopod with chela 1.44 times as long as carpus; dactylus 1.54 times as long as palm. Second pereopod with carpus 1.03 times as long as merus; chela 1.16 times as long as carpus, with 2 photophores; dactylus 1.44 times as long as palm. Third pereopod with carpus 1.10 times as long as merus; chela 0.99 times as long as carpus; dactylus 1.27 times as long as palm. Fourth pereopod with carpus bearing 37 photophores. Fifth pereopod with carpus 1.32 times as long as merus, with 39 photophores.
Uropod with exopod and endopod 0.70 and 0.52 times as long as carapace.
Thelycum ( Fig. 4G ) with sixth thoracic sternite bearing blunt median elevation ending anteriorly in acute spine. Median plate of seventh sternite triangular, directed anteroventrally, reaching beyond posterior margin of coxae of third pereopods; ventral surface not conspicuously depressed, anterior part with setae, apex rather blunt. Eighth sternite depressed in anterior 3/4, and anterolateral areas more deeply depressed; episternite (Fig. 4H ) appearing as rather thin ridge, extending anterolaterally into space between coxae of fourth and fifth pereopods; anterior excavation visible in ventral view.
Coloration. -Body dark reddish brown in general; abdomen posterior to fourth somite pale or nearly colorless. Cornea of eye dark brown. Membranous part of scaphocerite transparent. Photophores on pereopods appearing as series of dark red spots. Pleopods pale red.
Etymology. -The specific name is a noun in apposition from the Latin, pallidus (pale) and cauda (tail), in reference to the coloration.
Distribution. -Known only from off Miyako, Iwate Prefecture, at depths of 500 700 m.
Remarks. -The poorly folded median lobules of the petasma of the male holotype suggest that it is not fully mature, though the third maxilliped shows a distinct secondary sexual character. The long rostrum overreaching the distal margin of the scaphocerite may also suggest the immaturity of the specimen, since it is known that in almost all genera of the Aristeidae the rostrum of the fully mature male is short and in general does not reach the anterior end of the antennular peduncle.
Relationship. -Crosnier (1978) listed the following eight species as members of the genus Aristeus: A. alcocki Ramadan, 1938 , from the Indian Ocean; A. antennatus (Risso, 1816) Holthuis, 1952 , from the eastern Atlantic; and A. virilis (Bate, 1881) from the Indo-West Pacific. Macpherson (1984) synonymized Aristeus crosnieri Burukovsky, 1975 , with Plesiopenaeus nitidus Barnard, 1947 . The distinctly longer chelae than carpi of the first and second pereopods and relatively numerous photophores on the pereopods seem to link the new species to A. antennatus and A. antillensis. At my request, two males of A. antennatus from the Mediterranean (MNHN Na 38, CL 26.5 and 30.0 mm) and three females of A. antillensis from Surinam (NSMT-Cr 8856, CL 32.4-37.0 mm) were made available for comparison. The differences among the new species and the two known species are summarized in Table 2 . The new species is distinguished from both A. antennatus and A. antillensis by the relatively short dactyli of the first to third pereopods, the relatively long merus of the second pereopod, the absence of photo- Crosnier & Forest (1973) phores from the carpi of the second and third pereopods, and the shape of the female episternite. Dr. Crosnier suggested to me that the proportion of the pereopodal articles and the number of the pereopodal photophores in species of Aristeus may vary among zoogeographically separated populations. However, he believed that the ranges of variation seem not be sufficiently large to preclude these characters from having a good diagnostic value. The shape of the distal two articles of the third maxilliped seems to separate Aristeus pallidicauda from A. antennatus (Fig. 5) . However, the consistency of this character in the new species remains questionable due to the immaturity of the holotype.
Aristeus virilis (Bate, 1881) Kubo, 1965: 596, fig. 898 . -Crosnier, 1978 : 61, figs. 25a, b, 26a, b. -Miyake, 1982 : 1, pi. 1, fig. 2. -Hayashi, 1983a : 190, figs. 48a, b, 51a-e, 52c, d. -Crosnier, 1984 : 21. -Hayashi, 1986 1992: 19, figs. 10, 12, 13c, d . Coloration. -Body red entirely; photo-phores on pereopods appearing as dark red spots.
Distribution. -The previous records suggest that A. virilis is widely distributed in the Indo-West Pacific in depths ranging from 65 to 850 m. In Japanese waters, this species has been recorded from southward to Suruga Bay , but listed it from the Pacific area off the northeast coast of Honshu mainland.
Remarks.
-The female specimen examined is damaged, and agrees with the description given by Kubo (1949) . Crosnier (1978) noted minor but distinct differences in the counts of the pereopodal photophores between the Japanese material reported by Kubo (1949) and that from Madagascar, which may be due to variations of populations.
Genus Plesiopenaeus Bate, 1881
Plesiopenaeus edwardsianus (Johnson, 1867) Restricted synonymy: Penaeus edwardsianus Johnson, 1867 : 897. Plesiopenaeus edwardsianus: Crosnier, 1978 : 88, figs. 31a-c, 32a-c, 33a. -Toriyama & Hayashi, 1982 : 87. -Hayashi, 1983c : 54 (fig. 15), 55, 238. -Perez Farfante, 1988 : 7, fig. 8. -Hayashi, 1992 Coloration. -Body scarlet entirely; cornea of eye dark brown.
Distribution. -Widely distributed in tropical and warm temperate regions of the Atlantic (northward to New Foundland) and Indo-West Pacific, at depths of 300-1800 m. From Japanese waters, this species has been reported only from Tosa Bay (Toriyama & Hayashi, 1982; Hayashi, 1983c Hayashi, , 1992 . The present specimens extend the northern limit of the distribution of this species in the western Pacific.
